We prove that the single layer potential operator of planar linear elastostatics is elliptic
Introduction
The solution of the Dirichlet boundary value problem in planar linear elastostatics,
u(x) = g(x) for x ∈ Γ = ∂Ω, can be described by using the indirect single-layer potential ansatz for i, j = 1, 2. It is assumed that Ω ⊂ IR 2 is a bounded Lipschitz domain with boundary Γ = ∂Ω, E > 0 is the Young modulus and ν ∈ (0, 1 2 ) is the Poisson ratio. To find the unknown density function w ∈ [H −1/2 (Γ)] 2 we consider the limiting process Ω ∋ x → x ∈ Γ which gives the boundary integral equation
It is well known [1] 
As in the three-dimensional case, see [3, Lemma 4.5] , one can prove
The proof of the ellipticity estimate (1.5) is based on related ellipticity estimates of the associated domain bilinear forms defined with respect to the interior domain Ω and the exterior domain Ω c := IR 2 \Ω, respectively. For the latter the far field estimate [4] . In the case of the system of planar linear elastostatics it seems to be an open problem, how to scale the computational domain Ω to ensure the [H −1/2 (Γ)] 2 -ellipticity of the single layer potential V . While the system of linear elastostatics is strongly related to the Bilaplacian, one may extract such results from [2] .
In this note we apply the ideas of the proof for the single layer potential of the Laplace operator to show the ellipticity of the single layer potential V if a suitable scaling of the computational domain Ω is applied. This approach is based on the definition of appropriate natural density functions and related Lagrange parameters which correspond to the capacity in the case of the Laplace operator [5] . Then the [H −1/2 (Γ)] 2 -ellipticity of the single layer potential V follows as in the case of the Laplace operator.
Scaling of the computational domain
For some positive parameter α ∈ IR + we define the scaled boundarŷ
and consider the boundary integral equation (1.3) in the new coordinates,
with the scaled single layer potential 2) and with the modified Kelvin tensor
and from (1.5) the [H −1/2 * (Γ)] 2 -ellipticity of V α follows.
Natural density functions
For simplicity in the presentation we now skip the indexˆand consider the single layer potential V α with respect to the boundary Γ.
To show the [H −1/2 (Γ)] 2 -ellipticity of the single layer potential V α we proceed as in the case of the Laplace operator to define some natural density functions. We start to consider the saddle point problem to find (w
is satisfied for all τ ∈ [H −1/2 (Γ)] 2 . By putting w 
Afterwards we can compute the first Lagrange parameter
In the same way we obtain (w
by solving the saddle point problem 
Proof.
A direct calculation gives for i = 1 
Corollary 3.1 The scaling parameter α ∈ IR + can be chosen such that
is satisfied.
Ellipticity estimate
For an arbitrary given w ∈ [H −1/2 (Γ)] 2 we consider the splitting
2 . Now we give the main result of this note.
Theorem 4.1 Let the scaling parameter α ∈ IR + be chosen such that (3.4) is satisfied. Then the single layer potential
Proof.
2 we consider the splitting (4.1). By applying the triangle and the Cauchy-Schwarz inequality we obtain
|| w|| On the other hand we have 
